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The USE and DESCRIPTION of a NEW-INVENTED 
INSTRUMENT for NAVIGATION, by which every 
Cafe in plane, middle Latitude or Mercators Sailing may be per- 
formed without Logarithms , Tables , or any numerical Calculations 
whatfoeven By JOHN COOKE, Efq; M.R.LA. 



JL H E objed of this inflrument is to facilitate the art of Read Nov. 
navigation, by refolving mechanically every problem necejDTary 
in failing* 



It is compofed of a bafe, a perpendicular, a femicircle, and 
an index ; which are fo connected by Hides, as to be capable of 
being moved into every neceflary pofition. The femicircle con* 
tains the degrees of the circle, and alfo the points of the com- 
pafs, for the purpofe of laying off the conrfe ; the index, per- 
pendicular and outfide edge of the bafe reprefent the diftance, 
departure and proper latitude refpe<ftively ; they are equally 
graduated, and each divifion (lands for a mile. There is alio 
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another line on the bafe, reprefenting the meridional parts ; it is 
engraved on a cylinder contained within a groove in the bafe, 
and any part of this line necefTary may be eafily had by revolving 
the cylinder until it appears through the aperture prepared for 
that purpofe. 

The method of working every cafe which occurs in navi- 
gation is to make the inftrument fimilar to that ideal triangle 
which is compofed of the difference of latitude, departure and 
diftance failed ; or to that compofed of the meridional difference 
of latitude, difference of longitude, and enlarged diftance ; or to 
that compofed of the difference of longitude* departure, and 
fine of the middle latitude, which is done by means of the data 
procured from the compafs, log-line and quadrant ; whence it 
follows, from the nature of fimilar triangles, or from the rela- 
tion which exifts between the fides, triangles, and the fines of 
their oppofite angles, that the parts of the inftrument become 
proportional to thefe which they reprefent, and will afcertain the 
length of the lines, or the extent of the angles fought, by its 
graduations. 

To make this general rule more eafily underftood, it is here 
particularly applied to each of the cafes of navigation. 



CASE 
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The latitudes and longitudes of two places given, to find the 
dired courfe and diftance between them, 

Rb qui red the courfe and diftance between 

Lat. $<? 50' N. Long, 19 oo' W. and 
Lat* 54 30' N, Long. 15 30' W, 

The rale on the principles of Mercator's failing is, 

Move the center of the femicircle perpendicularly over the 
meridional degree correfponding with the latitude departed from ? 
50 $Q N, (by means of a fquare) then move the box until the 
edge of the perpendicular cuts the meridional parts of the lati- 
tude in 54 30' N. and move the index until it cuts the difference 
of longitude f 30' on the perpendicular, and the index will 
mark the courfe 30° 10' or N.N. B* i E. nearly on the femi- 
circle. 

To find the diftance failed fcrew the index to this courfe, and 
move the center of the femicircle to the proper latitude failed 
from, 50 50' N. and the edge of the perpendicular to the proper 
latitude arrived at, 54 30' N. and then ths perpendicular will 
cut the diftance 254/^ miles on the index. 
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It is performed on the principles of middle latitude failing, 
thus : 

Half the fum of both latitudes taken from 90 is the com- 
plement of the middle latitude 37 20', and the leffer longitude 
fubtra&ed from the greater leaves the difference of longitude 
3 30', or 210 miles. 

Move the center of the femicircle to the proper latitude 
departed from 50° 50' N. and the edge of the index to the com- 
plement of the middle latitude 37 20' on the femicircle, then 
move the box until the edge of the perpendicular interfe&s 
the termination of the difference of longitude 210 miles on 
the index, which point of interfe&ion will mark the departure 
128 on the perpendicular, then move the edge of the perpen- 
dicular to the proper latitude arrived at, 54 30', and the index 
until it cuts the departure 128 an the perpendicular, then will 
the perpendicular mark the diftance on the index 254^ miles, 
and the index will mark the courfe on the femicircle 30 io', 
or N. N. E„ i E. nearly. 

CASE II. 

Both latitudes and courfe given, to find the diftance and dif- 
ference of longitude, 

Lat. $o° 50' N. Long. 190 oo' W. failed from, 
Lat. 54° 30' N, arrived at ; courfe N. 30° 10' E. 

By 
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By Merc at or s failing. 

Move the box and femicircle as in the former cafe to the 
meridional parts of the give* latitudes, then fet the index to the 
courfe, and it will mark the difference of longitude 3 30' on 
the perpendicular 15 30' W. 

Then to find the diftance move the perpendicular and femi- 
circle to the proper latitudes given, and the perpendicular will 
cut the diftance 2^4/- miles on the index. 

By middle Latitude, failing. 

Complement of the middle Lat. 37 20V. 

Move the femicircle and perpendicular to the latitudes given; 
and the index to the courfe, then the perpendicular will fhow th« 
departure 128 miles, and the index the diftance -254/- miles, at 
the jpoint of interferon. 

To find the difference of longitude fet the index to the 
complement of the middle latitude on the femicircle, and move 
the box until the termination of the departure on the perpendi- 
cular meets the index, which will mark the difference of longi- 
tude thereon 2 io miles,* or 3 30V 

CAS1 
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CASE IIL 

Both latitudes and diftance given, to find the courfe and dif- 
ference of longitude, 

Lat, jq° 50' N. Long, 19 00' W. failed from, 

Lat 54 30' N. arrived at, diftance failed 2 54-/* miles, 

Move the perpendicular and femicircle to the proper latitudes 
given, and the index until the diftance failed marked on it 
meets the perpendicular, then the index will mark the courft 
N. 30 iq' E. on the femicircle. 

To find the difference of longitude, icrew faft the index to 
this courfe, move perpendicular and femicircle to the meridional 
parts of the given latitudes, and the fpace intercepted between 
the limb of the box and the index will fhow the difference of 
longitude 3 30'* 

By middle Latitude failing* 

Complement of middle Lat. 37° 20* 

Move the femicircle and perpendicular to the given latitudes, 
and the index until the diftance failed marked on it cuts the per- 
pendicular, then the perpendicular will fhow the departure 128 
miles^ and the femicircle the courfe N. 30 10' E. 
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To find the difference of longitude, fti the index to the com- 
plement of the middle latitude on the femicircle, and move the 
perpendicular until the termination of the departure on it cuts 
the index, then the point of interferon will mark the difference 
of longitude 210 miles on the index. 

CASE IV. 

Both latitudes and departure from the meridian given, to find 
the courfe, diftance and difference of longitude. 

Lat* 5 6° 40' S. Long. 2 8° 5/ E. failed from* 
Lat. 6i° 20' S. arrived at ; departure 172 miles. 

By Mercators failing* 

N. B. In failing through fouthern latitudes, the end of the 
cylinder where the numbers begin muft be turned towards the 
north, pointed out by the femicirclej and in failing through 
northern latitudes, it muft be reverfed. 

Rule. — Move the perpendicular and femicircle to the proper 
latitudes given, and lay the departure on the perpendicular, then 
move the index until it meets the point in which the depar- 
ture terminates, the diftance will be marked on the index 329, 
and the courfe S. 31* %$ E. or S. S-E. f E, nearly, on the femi- 
circle* 



To 



[ 124 3 

To find the difFerence of longitude, move the perpendicular 
and femicircle to the meridional parts of the given latitudes, and 
the index will cut the difference of longitude on the perpen-i 
dicular, 5 3$'* 

By middle Latitude failing. 

Complement of middle latitude 31 oo'. 

Move the femicircle and perpendicular to the given latitudes, 
and the index to the termination of the departure marked on 
the perpendicular, the interfection willfhow the diftance 329 
on the index, and the index the courfe on the femicircle, 
S. 3i°35'E. 

To find the difference of longitude, fet the index to the 
complement of the middle latitude on the femicircle, and move 
the perpendicular until the departure marked on it cuts the 
index, and this point 6f interferon will mark the difference of 
longitude on the index $$$ miles, or j» $$ f . 

C A S E & 

OtfE latitude, courfe and diftance given, to find the difference 
of latitude and difference of longitude. 

Lat. S 6° 40' S. Long, 28 55' failed from, 
Courfe S. 31° $5 E. ; diftance failed 329 miles. 

By 
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By Mercator*s failing. 

Set the femicircle to the proper latitude failed from, and the 
index to the courfe ; mark the diftance on it, and bring the 
perpendicular to the diftance failed, which at the fame time 
will mark the latitude arrived at on the line of proper lati- 
tude 6 1° 20' S. ; fcrew the index to the courfe, and move the 
femicircle and perpendicular to the meridional parts of both 
latitudes, then the index will cut the difference of longitude 
on the perpendicular 5 $$'. 

By middle Latitude failing* 

Find the latitude arrived at as above, and then find the 
difference of longitude as found by middle latitude failing in 
the preceding cafe* 

CASE VL 

One latitude, courfe and departure given, to find the diftance, 
difference of latitude, and difference of longitude.* 

Lat. $6° 40' N. Long. 2 8° $$' W. 

Courfe N. 31 $$ W. ; departure 172.7 miles. 

By Mercator*s failing. 

MofE the femicircle to the proper latitude failed from, and 
the index to the courfe. Mark the departure on the perpen- 
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dicular, and move it until the termination thereof meets the 
index, then the point of interfe&ion will fliow the diflance 329 
on the index, and the perpendicular will fhow the latitude arrived 
at 6i° 20' N. on the bafe. 

Then fcrew fa ft the index, and move the perpendicular and 
femicircle to the meridional parts correfponding with both lati- 
tudes, then the index will cut the difference of longitude, 
5 35' on the perpendicular. 

By middle Latitude failing. 

Find the latitude arrived at and the diftance as above, and 
the difference of longitude as in cafe IV. by middle latitude 

failing. 

CASE VII. 

One latitude, diftance .failed and the departure given, to find 
the courfe, difference of latitude, and difference of longitude. 

Lat. 48 ° 30 N. Long. 14 40' W. failed from, 

Diftance fouth eafterly 345 miles, and departure 200 miles* 

Move the femicircle to the latitude departed from, mark the 
diftance on the index and the departure on the perpendicular, 
move both until thefe points meet, then will the index fhew 
the courfe S. %5° 2 & E. on the femicircle, and the perpendicular 
the latitude arrived at 43 ° 49 on the bafe. 

The 
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The difference of longitude is found as in the preceding 
cafe. 

By middle Latitude failing. 

The courfe and latitude arrived at are found as above, and 
the difference of longitude as in cafe IV. by middle latitude 
failing. 

CASE VIII. 

One latitude, courfe and difference of longitude given, to find 
the diftance and difference of latitude. 

Lat. 48 30' N. Long. 14 40' W. failed from. 
Long. 9 50' arrived at ; courfe S. $5° 2 & E. 

By Mercators failing. 

Move the femicircle over the meridional parts of the latitude 
failed from, and the index to the courfe, and move the perpen- 
dicular until the difference of longitude marked on it meets 
the index, then the perpendicular will cut the meridional parts 
on the cylinder, which , correfpond with the latitude arrived at, 
then bring the perpendicular and femicircle to the proper lati- 
tudes, and the diftance 345 will be marked on the index by 
the perpendicular. 

N. B. This cafe cannot be performed by middle latitude 
failing ; and in failing on a parallel, or when there is no diffe- 
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rence of latitude made, the longitude cannot be had by Mer- 
cator's failing, which makes it neceffary to fubjoin the two fol- 
lowing cafes, 

CASE IX. 

The difference of longitude between two places in one parallel 
of latitude given, to find the diftance between them* 

Lat. 49 30' N. 

Difference of Long, 3 3a E. 

RULE. 

Set the index to the complement of the latitude, 40 30^, on 
the femicircle, mark the difference of longitude in miles on the 
index, then move the perpendicular until it meets the termina- 
tion of the difference of longitude on the index, and the part 
of the perpendicular intercepted between the limb of the box 
and the point of interferon will reprefent the diftance 136.4 
miles required. 

CASE X. 

The diftance between two places in one parallel of latitude given, 
to find the difference of longitude between them, 

Lat. of the given parallel 49 30' NL 
Diftance failed E. 136.4* 

RULE. 
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RULE. 

Set the index to the complement of the latitude 40° 30', and 
mark the diftance failed on the perpendicular, and move it 
until it meets the index, then the point of interferon will 
fhow the difference of longitude 210 miles, or 3 30' on the 
index* 

If it fhould happen that the meridional parts of the given 
latitudes ($6° and 44 N. lat.) are not contained on the fame 
line of the cylinder, but begin upon one and terminate on 
another, then this difficulty is removed by Aiding the cylinder 
until the meridional degree of the latitude in 3 6° 00' is brought 
near the extremity of the bafe, fixing the femicircle perpen- 
dicularly over it, and moving the edge of the perpendicular to 
the termination of the graduations on the cylinder, then turn 
the cylinder until the continuation of the line required appears, 
and place the beginning of it to the edge of the perpendicular 
where the former part of the line terminated, and move the per- 
pendicular until it cuts the degree required, and the fpace inter- 
cepted between it and the femicircle will be the meridional 
difference of latitude fought. 
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The Method of working a Traverfe. 

Lat. 46 48' N. Long, f 47' W. failed from, 

Courfes. Dlftances* 

S. S. W. i W. 24 miles 

S. bW. - - - 36 
S. 3- E. - - - 40 

required the latitude and longitude arrived at, together with the 

diredt courfc and diftance. 

Set the femicircle to the proper latitude departed from 
46 48', and the index to the courfe S. S. W. i W. ; mark the 
diftance 24 on the index, and bring the perpendicular to meet 
it, then the index will cut the departure 11.3 on the perpen- 
dicular, and the perpendicular will cut the latitude 46 27' N. 
on the bafe. For the next cafe, bring the femicircle to the 
latitude marked by the perpendicular 46 27', and lay down 
the courfe S. b W. ; if it be towards the firft meridian, move 
the laft marked departure until it meets the index, and the 
limb of the box will mark the prefent departure ; but if the 
courfe be from the firft meridian, bring the laft departure 11.3 
to the limb of the box, and the index will mark the departure 
made good 18.3 on the perpendicular, and the latitude arrived 
at 45° 5 2 ' will be marked on the bafe by the perpendicular; 
proceed in the fame manner with all the cafes of which the 
traverfe confilts, then the difference of latitude 1 1° 36' will be 
intercepted between die latitude failed from 46 48' and the lati- 
tude 
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tude arrived at 45 12' lafl marked by the perpendicular, and 
alfo the departure made good will be intercepted between that 
point on the perpendicular where the firfl departure commenced, 
and that where the lafl: terminated, then the courfe S. 8° 30' W. 
the diflance 97, and the longitude arrived at 8° 8' are found as 
in cafe IV. 

The Methods of corre£ling Dead Reckoning. 

CASE L 

If the courfe found by dead reckoning be lefs than three 

points or 33 . 

Lat. by obfervation departed from - - 39 18' N. 
Lat. by obfervation arrived at - - 37° 48' N. 

Lat* by dead reckoning arrived at 37° 31' N. 

Courfe by dead reckoning S. S. W. f W. 
Departure 64 wefterly. 
Required the true difference of longitude ? 

RULE. 

With the courfe S. S. W- f W. and latitudes by obfervation 
39 18' and 37 48', find the difference of longitude i° 9 by 
cafe II. of Mercator's or middle latitude failing. 

CASE 
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C A S £ a 

If the courfe found by de^d tfedfcaiiing be more than three points 
or 33% and lefs than five points or 5 6°. 

Lat. by obfervation departed from - - 52 40 N. 
Lat. by obfervation arrived at - - 54° 22' N. 
Lat. by account - - - - - 540 04' 
^Departure wefterly 76 miles. 
Required the true difference of longitude ? 

R U L E. 

With the latitude by obfervation 39 18', and latitude by ac- 
count arrived at 37 31', and the departure 64, find the diftance 
1 1 3 by cafe IV. of Mercator's failing, and with this diftance 
and latitudes by obfervation find a fecond departure 47.7 by 
cafe III. of Mercator's failing, and with half the fum of thefe 
departures 61.8 and the latitudes by obfervation, find the true 
difference of longitude i° 43' by cafe IV. . of Mercator's 
failing. 

CASE III. 

If the courfe by dead reckoning be more than five points or 56°. 

Lat. by obfervation departed from - - 3 8° 52' N. 
Lat. by obfervation arrived at 40 1 8' N. 

Lat. by account - - - - - - 40 — N. 

Departure wefterly by account 1 1 2 miles. 
Required the true difference of longitude ? 

RULE. 
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R U L E. 

With the latitude by obfervation departed from 38 ° 52', 
and that by account arrived at 40 ° — ', and the departure 112, 
find the diftance as above 113, and with this diftance and the 
latitudes by obfervation, find the true difference of longitude 
2° io' by Gafe III. of Mercator's failing. 

The advantages expedted to arife from the ufe of this inftru- 
ment are, firft, that no confiderable miftake can exift in the 
work, as the errors become obvious in proportion to their 
magnitude ; whereas in calculations; mifplacing a fingle figure 
will produce an error of the greateft confequence. Secondly^ 
this method does not reft on tables. or logarithms, which abound 
in errors of the prefs eVen in the beft editions, and ate often the 
iburce of much, confufion. Thirdly, it will render the art of 
keeping a fhip's reckoning eafily learned, and eafily -pradtifedT 
Many mafters of fliips are perfons who have been raifed to that 
office from the loweft degree of feamen, who from want of 
capacity, or want of early opportunities, have acquired only a 
very fuperficial knowledge of navigation ; many who have been 
better educated difqualify themfelves by their riotous and difTo- 
lute lives for the practice of this intricate branch of fcience* 
The accidents of the fea v and other emergencies, frequently 
render it neceffary to commit the care of a fhip to an igno- 
rant failor. In all which cafes the methods of calculating a 
{hip's courfe now in ufe can not be adopted or relied on with 
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fafety, and therefore they generally have recourfe to the follow- 
ing dangerous alternatives; 

Lv coafting and in fhort voyages they fail by day, when they 
may fee the land, fhould they approach it, and lie to at 

night. 

In longer voyages they get into the latitude of the port 
failed to by the affiftance of their quadrants, and then fail eaft 
or weft f which they term running down their longitude) until they 
Jlumble as it were on their objedt. 

Every day's experience furnifhes inftances of the melancholy 
effe&s of thefe contrivances ; and fhould this fcheme on enquiry 
be found capable of aflifting thofe who are ignorant of better 
methods, it is humbly expecfled that the Academy will give their 
advice and countenance, as far as may be neceffary, to bring it 
to maturity, and render it ufeful to fociety. 
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EXPLANATION of tie PLATE. 

THE ftock a b c d is a parallelopepid : The length from a tob 
is two feet, the breadth from a to d two inches, and the depth is 
one inch and half This ftock is perforated longitudinally, fo as 
to be capable of containing within it e J] a cylindrical piece of 
timber one inch diameter, g h is an aperture on the furface of 
the ftock, about & quarter of an inch wide, which difclofes one- 
twelfth part of the furface of the cylinder contained ; the edge 
d e is divided into twelve parts, each of thefe are fubdiyided 
into fix parts, ajad msh> of thefe are again fubdivide4 into ten 
parts. The furface of ths cylinder is divided longitudinally into 
twelve parts, and on each of them is engraved a portion of a 
line of meridional parts twenty-two feet long, which contains 
the meridional parts for every minute from the equator as far 
towards the pole as failing is pra&icable, and the fmalleft divifion 
on it is not lefs than ^ih of an inch. By rolling and Aiding 
this cylinder any part of any line on it may be brought into any 
pofition which may be required; the box i is engrooved into 
the edge of the ftock ab, fo that it may move freely from a to b $ 
a limb from this box extends to k y which ferves to mark that 
degree of the perpendicular//, which is parallel to the center of 
the femicircle m $ i /is two feet long, and graduated on both edges 
as the ftock ; it is perpendicular to the ftock, and is fixed in the 
hox i\ by which it may be moved from a to b. o p n is a femi- 
circle of fix inches radius, engraved as appears in the plate, 
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which Hides freely from c to d in a groove in the edge of the 
flock cd: m q is the index moving on the center /#, the edge of 
which murks the courfe on the femicircle $ it is two feet long, 
acid divided into feventy-two parts, each of which are fubdivided 
into ten parts, and arc equal to the fubdivifions of the lines on 
the Hock and perpendicular : r is a nonius attached to the index 
to fhew the minutes of the angle of the courfe q m 0. S is a 
nonius compofed of concentric femickcles, which Hides along the 
edge q m, to the interferon of the perpendicular and index, 
where it ferves as a nonius to both $ below x is a fmall piece 
of ivory, with a mark on it to point out the degree of the line 
d r, which is perpendicularly under the center of the femicircle* 
/is a view of the back part of the inftruxnent 
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